This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



©Int. CJ.' WSIIK^ 
A 61 B 1/00 



94 A 11 



7058- 4C 



BS54— 18094 

BSfn54^-Cl979) 2 fi 5 B 



2 JC) 



©H S3 BS52— 90739 

©Hi 81 Bg52(1977) 7 E 8 B 

ABE^i? Af0ffi»T 4 -22—13 



©=? m % iha-M 

afantittt 2 -14-28 

SSC*|5^E«^^2TS43# 
2^ 



(1) ^JW£©#A»rt ^4 

(2) ±ge«S^ »- ^tt*?L«fe«BH(liaS:*-f 4 
S«HI#©ffifflft(lffl©rt*JI&o 

4 *ffl«f«fi<MI*Offlll*(Da< >ttt«2)3l 



fti Htt*^seo«i <Dnitsmi7F-r?iVL&<D 

U3t*fc»©WiBH,' «3H, ft 4 El, ft 511, ft 
SCati-tii-tii.^. ft3, ft 4, ft5<OHJSfi] 
4 jjrfrt ftftOBrSEI T £> 4 o 

1 2 3 ftSS 

4 . 5 7 «eSf«. 8 . 

9 ftS^a—T'o 




18094 




(3.000PJ) 



W tt « • 

2- # $ « 




If«AIf Hi * *> BBiT 4 - 22-13 



ars:«iR«E:tt^#2Ta4 ~ 

v i"r: - 

( 0 3 7 ) * »> y '^rt^XjUfc^^Jt'—' 

* ♦* 2i m 

4. ft S A 

¥ 105 IS ffl 03 (502) 3 1 8 1 CfcftSD 

rt* (5847^ nm± £L 



5* 093739 




m m m 

* * m 

Ho 

(2) J:E#«^*-^tt#?Ltt*IH*af**-r 

(3) JtE#*^~-:r©$fc*ttrtW,fiP$fc*#*t 

*2?|{Oft*tffo 

^#*n> «r **fe <d * a ft p"3 «c k ft « n * * 



H^fciotiftff^ni £ . ** i£ Jt # # 

© ?H£ * 4 ^ * «: -t e> F*3 ife 

to © * « K . W»**«rrt:«ltLs J* A *& * J ft 



2 





1 


5 




* O X V* fco 










L 


> 




<© ^ s£ T * O f 






<o Hm 






— 


37 ' tf* -t © 7 - 




# ^ =. ^ A, <D 


» 


M # 5. 




m 


Bfc 




tf* *> £ . tr L -5? 


it 








*r 


ft £ tr « S 






-t 


h k & 




* 


ip 














.i: 


ft 


7 - r *r = 






<D 


w sn » 


* 


Bi 




l * * n x 




* 9 £ V> 9 *® 


% 






















*i 


_t 


ie i » a» k m s 


L 


T4« 4> © 


•c. 








-r 


h t t « > 




m ft 3fc * £ 


m 


ft © w 




*> 




#r *l ffi JB 4? * 




*s *c IK it L > «6 


n 














ft Sift fc 




d £ K 






o 











feiT, * mm © * * f« % r w * o m \ ® 



3 



m 



* It 3fc 5 <DZ*&7Fl.-C^2>o 

z bK. ±m&it*mmx * , 5 tt -tit -tii 

H* 1 * - 7* S tt J» & # *> n S>» ^> # 



4 




* t* © a « # * j& s n . ^-»tL-c*tt«?Ltt 

* £ <d m*m m , ** y * v * * * * £ » a -e 



5 



*it, m m timw K&^&m » - v 9 *± N *> 

*o ^>-i ») „ mm nmmK&\s*ufr*±m*&7t 

7 P 3: *> 46 X § ^ K R & * » £ it 1 c> 

j ftK*Da*> i ftj*Ali2 T * J£ K 4 o jfc 

aa *> o -t «t> > -*ro#»if~-7'«. 9 t±&m + 
* x ^ * jg-r c t #6*ih « n h it x>. 



# 



.1;*— . 





©2 $*C-*-©»rBD3g**X** t £ 




< 






****i!«-*-*rt:*>x •* © # K ^ 


.3- 


— 








A 


K 


* 








b 




-to 


^ * , * © # * 6 # «t * 




© 


A 




<o -r & & £ <h tf> b 4>._hie^t^«P 






< 


5 * 


R»fc:#»r£-£& C i^-T* * © "C 


*> 




o 


S h 












3V*F***i>> t © * «■ ^ 




— 
















0^*4^. 4 J: 5 4«» ttt* b4 




o 


< 










T 




c t © x * &***#***>*>*&© 








mm 


©fPA***t»«ii "* * 4 IC 4 jk 




X 


* 








t 




* 




& 


ft 


ttl 


SB! 




if 




« 


m t 








t 




ii^K>> «**©#tt*c#$%© 










# « Ji -e *► s © 









7 

r 
; 





t*itt*#iiK, 5©^^frCfc^i> « ft *• 

© « « ft JR * & ^ L it % <D T * A o 3£K:> t 

ib k: «r Se f- ^ - 7* * , 3 3: ^ J6 "C If -c £> * 

« ll-tO«»f a - 7' * , 9 # # 7c . j) g 



8 



m . • 



* * -< - ^ £ £ # frC fig & & C £ 2)i T *"„ 

K * ^ "C A o * £Ol»^|Il** / WOfi! 

• f ^-^J, S a , 9 a tt, SAS 

2 to t —i*m& , fel - *t # -c ft & <& « *1 * < , 

< -t»©$$^^^-7^©fSjttt*t4>3/BL.-c l 
V»t£%t>-5X/-C«>£ 0 * — ^> ©fit Hi ^ 

-yKJ:^-t:fli*-r*rtifc*tt*ft©** 

9 



BSdR—j 18094 r 


















-c % 




X i> h 


o 
























L 




1^ N 




mm 




&m 


^- a. — ^ 


$: ffl 




it 




■4A fTT ST~\ 

VI w. <D 


W A 




*« 


n 


mf* 


« 7t |^ 


1* » 




.3- 
















m-t 


t i * < . 




nt__ 

w 




B 


m 


K » * 






& K 




n» 


re « 






J 






T O 




-3- 


- y 




w « 


^» ♦> 












8 o 7t 


Vs. 




A » 




<>: <7J> 




ffl 5 








rib 




P3 ft 




9 » 




-tf * 




% z> 


o 








-tn | 


vf <o 








^ J» 




& K 




& 






* C <t 


«5 










* » « -t 


h ft 




CD 














o 




K . * H 






7' 


tt 




ffi! 














m © 




A 




CD 


% 






* * 






« i U X 


<D IS 
















i CO 






O 


4. 0 


© 






* 
















ft 


i 








© 


^ 1 


<D 


^ fft 






© »T 




W 






z 






mm® 


tt 


fill * *tt 










m 


© »T 9 


@ s 




3 gi 




& 4 


Bfl. ft 5 


m . 




6 




tt 




n ft 


2 


. m 


3 


. ft 


4 , ft 5 



1 o 




i z ■ •• # A ft 



1 1 




18094 ^ 



109-534 1 
774479 '2 



ftlA ^ 21 ^ i 



0 



I 4 n 



1 4 




8a <* 





1 5 0 9 4 \/ 



4 11 



109-534 2, 
774479 2 



it m A & 2£ ft 



5. sMt^soa* 

o) m « * ia 

(2) 98 « « 1* 

6. «JflBU^#lg*, 3?#STfgg#te«A> KSA 
, 111 * I t 

r 

0j P a • -tfe 



ft* <5743) H ^ St . j_ : 1- 

ffiJJf W Uf 

ft* (6881) #ffi:fc fcf Jl - 



«5V — 



Date: February 15, 2002 



Declaration 



l Megumi Odawara, a translator of Fukuyama Sangyo Honyaku Center, Ltd, of 
16-3, 2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare 
that I understand well both the Japanese and English languages and that the 
attached document in English is a full and faithful translation, of the copy of 
Japanese Unexamined Utility Model No. Sho-54-18094. 




Megumi Odawara 



Fukuyama Sangyo Honyaku Center, Ltd. 



ENDOSCOPE 

Japanese Unexamined Utility Model No. Sho-54-18094 
Application No. Sho-52-90739 
Filed on: July 8, 1977 
Inventor: Yutaka OTANI, et al. 
Applicant: Olympus Optical Co., Ltd. 

SPECIFICATION 

1. TITLE OF THE UTILITY MODEL 
ENDOSCOPE 

2. WHAT IS CLAIMED IS: 

(1) An endoscope, wherein inner members such as optical 
fiber bundles provided inside a flexible insertable part are 
covered by flexible protective tubes with smoothness and 
flexibility. 

(2) An endoscope according to Claim 1, wherein the 
protective tubes are made from a polymeric material having a 
porous micro structure. 

(3) An endoscope according to Claim 1 or 2, wherein the 
front ends of the protective tubes are fixed to the endoscope 
front end part, and the other ends of the tubes are open. 

3. DETAILED DESCRIPTION OF THE UTILITY MODEL 
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The present utility model relates to an endoscope in which 
the structure for protecting inner members such as optical 
fiber bundles provided inside the flexible insertable part is 
improved. 

Generally, the insertable part of an endoscope is structured 
so as to be bendable, and inside this insertable part, various 
inner members, such as optical fibers bundled by outer tubes 
or the like, air and water feed tubes, and a forceps inserting 
tube are provided together. Therefore, when the insertable part 
of the endoscope bends or is bent by an inserting operation, 
the inner members inevitably structurally move in the axial 
direction, respectively, inside the insertable part, and a 
force in the axial direction is applied to each inner member. 

Furthermore, in actuality, the inner members come into 
contact with each other and press each other, so that relative 
smooth shifting of each inner member is obstructed and the 
pressing force in the axial direction changes into a force for 
buckling the inner members. Particularly, since the optical 
fibers are weak, fatal breakage often occurs in the fiber 
bundles . 

Conventionally, in order to prevent this problem, hoop 
materials or coils made from metal or the like with elasticity 
are disposed at the outer peripheries of the inner members with 
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spaces to restrict the members so as to prevent the optical 
fiber bundles from being pressed by other inner members even 
when the insertable part is bent, and the members are allowed 
to move in only the axial direction. 

However, even by this method, there is a danger in that the 
outer tubes of the optical fiber bundles are caught in the 
spaces between the hoop materials and coils, and this may cause 
the optical fiber bundles to break. 

Furthermore, problems in that the hoop materials and coils 
press other inner members and damage them easily occur. 

The utility model has been made in view of the abovementioned 
circumstances, and the object thereof is to provide an 
endoscope in which inner members inside the endoscope, such 
as optical fiber bundles and others, are securely protected 
and prevented from being broken and buckled to improve 
durability. 

Hereinafter, embodiments of the utility model are explained. 
Fig. 1 and Fig. 2 show the first embodiment. 

That is, 1 in Fig. 1 denotes an operating part main body 
of the endoscope, and to this operating part main body 1, 
insertable part 2 formed of a flexible tube is connected. This 
insertable part 2 is communicated with the operating part main 
body 1, and is provided with front end part 3 at the front end. 
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Inside the insertable part 2, various inner members, for 
example, air and water feed tubes, a forceps inserting tube, 
or optical fiber bundles are inserted together. As an example, 
of this embodiment, only illumination optical fiber bundle 4 
and observation optical fiber bundle 5 are shown. 

The optical fiber bundles 4 and 5 are collectively covered 
by outer tubes. 

The front end of the illumination optical fiber bundle 4 
is connected to an illumination window (not shown) at the front 
end part 3, and the base end part thereof is guided to 
introducing cable 6 through the inside of the operating part 
main body 1. The front end of the observation optical fiber 
bundle 5 is connected to an observation window (not shown) at 
the front end part 3, and the base end part thereof is guided 
to eyepiece 7 of the operating part main body 1. 

Furthermore, the optical fiber bundles 4 and 5 are covered 
by protective tubes 8 and 9, respectively. The protective tubes 
8 and 9 are made from a material with smoothness and flexibility, 
for example, a crystal polymeric material having a porous micro 
structure in which a number of micro knots are connected to 
each other by micro fibers. In this case, a number of spaces 
are formed between the micro knots and micro fibers to form 
a porous structure with continuous porosity as a whole. As the 
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crystal polymeric material, a fluorine resin such as 
polytetraf luoroethylene or polyolefin is preferable. 

The front ends of the protective tubes 8 and 9 are fixed 
to the front end part of the endoscope, and the base end parts 
are opened inside the operating part main body 1. Furthermore, 
the protective tubes 8 and 9 are installed in a slightly 
contracted condition by using the contracting ability in the 
axial direction. 

Thus, since the protective tubes 8 and 9 are formed from 
a material with a porous micro structure, the tubes can be 
contracted in the axial direction without changes in sectional 
shapes. Therefore, when the insertable part 2 of the endoscope 
is bent as shown in Fig. 2, the protective tube 8 that is close 
to the bending inner surface contracts in the axial direction 
with almost no changes in sectional shape, and the protective 
tube 9 that is close to the bending outer surface expands in 
accordance with the degree of contraction. That is, the 
contraction of the portion close to the bending outer surface 
restores. Thereby, both protective tubes 8 and 9 adjust their 
lengths by themselves without changes in sectional shapes. 
Therefore, the optical fiber bundles 4 and 5 can easily, freely 
move by smoothly sliding inside the protective tubes 8 and 9. 
Therefore, the portions of the optical fiber bundles 4 and 5, 
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which have become extra at the insertable part 2, slide into 
the inside of the operating part main body 1, and shortfalls 
at the insertable part 2 are made up from the inside of the 
operating part main body 1. 

Therefore, even when the insertable part 2 of the endoscope 
bends and a pressing force in the axial direction is applied 
to the protective tubes 8 and 9, the protective tubes 8 and 
9 are not buckled or kinked. That is, buckling and kinking are 
prevented, so that the optical fiber bundles 4 and 5 are not 
pressed. 

Thus, without changes in sectional shapes, the tubes adjust 
the lengths by themselves, so that passages which allow the 
optical fiber bundles 4 and 5 to easily move are sufficiently 
secured inside the protective tubes 8 and 9. Furthermore, 
excellent sliding performance of the material itself for the 
protective tubes 8 and 9 also makes movements of the optical 
fiber bundles 4 and 5 smooth. Furthermore, due to the porous 
micro structure, a great cushioning effect is also obtained, 
so that even if the protective tubes 8 and 9 bend, the bending 
does not result in a breaking force for the optical fiber 
bundles 4 and 5. In addition, the protective tubes 8 and 9 are 
made from a flexible material which can be bent by a very weak 
force, so that when the insertable part 2 of the endoscope is 
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bent, the operation can be carried out by a light force without 
excess force. 

If the micro spaces (pores) in the structure of the 
protective tubes 8 and 9 are changed in size, the hardness of 
the protective tubes can be freely adjusted, so that the 
property of the tubes can be adjusted to be suitable for the 
inner members. 

Fig. 3 shows a second embodiment, wherein the open end of 
the protective tube 9 in the abovementioned embodiment is 
positioned inside the insertable part 2, and even by this 
construction, the action and effects of the protective tubes 
mentioned above can be sufficiently obtained. 

Fig. 4 shows a third embodiment, wherein the entire lengths 
of the optical fiber bundles 4 and 5 are covered by the 
protective tubes 8 and 9, and the base ends of the protective 
tube 8 at the observation optical fiber 5 is attached and fixed 
to the inner wall of the operating part main body 1 . Furthermore, 
in this case, the protective tubes 8 and 9 whose lengths are 
slightly longer than the entire lengths of the optical fiber 
bundles 4 and 5 are contracted and covered around the fiber 
bundles . 

Therefore, when the insertable part 2 is bent, the portions 
of the optical fiber bundles 4 and 5, which slide into the 



-7- 



operating part main body 1, are easily absorbed due to 
restoration of the protective tubes 8 and 9, that is, due to 
expansion of the tubes by themselves, whereby the 
abovementioned action and effects are achieved. 

In the case of this embodiment, it is not always necessary 
that the optical fiber bundles 4 and 5 are covered by the outer 
tubes, and it is allowed that the optical fiber bundles are 
directly covered by the protective tubes 8 and 9. 

Fig. 5 shows a fourth embodiment of the utility model, 
wherein the thicknesses of the portions 8a and 9a of the 
protective tubes 8 and 9 inside the operating part main body 

1 are increased to be larger than those of the insertable part 

2 side. Therefore, spaces for protecting the optical fiber 
bundles 4 and 5 which enter into and withdraw from the 
insertable part 2 side can be sufficiently secured, and the 
optical fiber bundles 4 and 5 are securely prevented from being 
caught and damaged by other components inside the operating 
part main body 1. Furthermore, it is not always necessary that 
the portions 8a and 9a of the protective tubes 8 and 9 inside 
the operating part main body 1 are formed to have an integral 
structure from the same material, and as shown in Fig. 6, they 
are formed of separate cylindrical members 10 and 11 connected 
to each other. 
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Furthermore, as a matter of course, as well as protection 
of the optical fiber bundles as in the embodiments, the 
protective tubes of the utility model may be applied as 
protection of other inner members, for example, tubes such as 
water feed tubes, which are thin and low in flexibility. The 
number of inner members to be protected by one protective tube 
is not limited to one, but may be several according to the 
circumstances . 

As described above, if the protective tubes of the utility 
model are used, when the insertable part of the endoscope is 
bent, without buckling or kinking of the protective tubes 
themselves, passages which allow the inner members to freely 
move are sufficiently secured, and the material of the 
protective tubes is excellent in sliding smoothness, so that 
the inner members can be smoothly moved regardless of the 
bending condition of the insertable part. Furthermore, even 
if the tubes bend due to their cushioning effects, the bending 
force does not result in damage to the inner members. 
Furthermore, the protective tubes can be easily bent, 
remarkable effects of an endoscope can be obtained such that 
the operation of the endoscope insertable part becomes light. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing the first embodiment of 
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the utility mode, Fig. 2 is a sectional view in a condition 
where the endoscope of the same embodiment is bent, and Fig. 
3, Fig. 4, Fig. 5, and Fig. 6 are sectional views of the 
endoscopes of the second, third, fourth, and fifth embodiments. 

1. . .operating part main body, 2 . . . insertable part, 
3. . .front end part, 4,5.. .optical fiber bundle, 7 . . .eyepiece, 
8, 9. . .protective tube 
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